Ethanol treatment induces a delayed segmentation anomaly in the chick embryo.
A repeatable somite anomaly is described that results from the incubation of cultured chick embryos in the presence of ethanol. The anomaly comprises a misalignment of approximately five consecutive pairs of somites such that one of each pair is displaced cranially by up to one-half a somite length. The appearance of the malformation is delayed by approximately six somite pairs after the beginning of treatment. These characteristics were shared by embryos treated at the stage of gastrulation (no somites yet present) up to embryos possessing ten pairs of somites at treatment time. The deleterious effect did not appear to result from a disruption in the mechanics of the segmentation process itself, since isolated segmental plates were able to form normal intersomitic clefts in the presence of ethanol. Similarly, there were apparently no alterations in the compaction process that occurs at the cranial end of the segmental plate, since both the contractile and adhesive components were unaffected, as judged by the distributions of actin and fibronectin. The potential mechanisms of the anomaly are discussed with reference to similar segmental defects produced by heat shock. In view of earlier results indicating that cells in the primitive streak at gastrulation are sensitive to the presence of ethanol, it is proposed that this somite anomaly is due to a disruption in the contribution of these mesoderm cells to the segmental plate.